SUl\l:\IARY
is an effective and simple technique for assessing thc pulmonary ('xtrm'asclilar <rater content. INTIWIKCTIOX An increase in the water content of the lungs is a frequent accompaniment of critical illness (Pontoppidan et al. 19i3) . Important factors contributing to its occurrence include crystalloid fluid oYerload and a decrease in the intravascular colloid osmotic pressure (Stein et al. Hli ~, l\Iorisette et al. 19U) , left heart failure, and injury to the pulmonary capillaries (Bredenberg 19i·I) . Water accumulating in the lungs becomes distributed around airways and may cause them to close prematurely (Collins HH.'3) and, since functional residual capacity is usually reduced in the critically ill (Pontoppiclan et al. 19i:~) , hypoxaemia due to a disturbance in the relationship of Yentilation to perfusion results and a deterioration in pulmonary mechanical function occurs (lung distensibility becomes increasingly reduced because of progressive airway closure). For these reasons it is highly desirable to be able to diagnose pulmonary oedema early and to identify those cases in which a reduction in the plasma colloid osmotic pressure or an elevation in the pulmonary venous pressure due to left heart failure may be contributing to its presence.
The early diagnosis of pulmonary oedema is best made, in our opinion, by performing repeated high quality serial chest X-rays using a standardized technique C\Iorton and Robertson J Hil ) and observing for the signs of early pulmonary oedema as described by ;\Iilne (19i3 Extrll1'ascltlar Irater T'olulIlc (F.E.TV.) Measurement. Two and one half microcuries of 125 1 albumin and] 00 microcuries of 3H water were injected rapidly via a caval catheter. Commencing at the moment of injection, blood samples were collected from a radial artery catheter at one second intervals for one minute. The samples were pipetted into counting tubes and weighed. In addition, a] jJ 000 dilution 125 1 standard was prepared and the one second samples together with 1·0 ml samples of water (background), preinjection blood (blank), and the standard were counted in a gamma counter for 20 minutes.
After gamma counting, 2 ml of absolute alcohol was added to each sample after which they were shaken and centrifuged to remove the protein containing the 125 1 albumin. The supernatent was added to preweighed vials Anaesthesia and Intensive Care, Vol. IV, No. 2, May, 1976 containing 10 ml of scintillation fluid (PPO 4G and PO PO P 0 ·154G in one litre of toluene). The tubes were reweighed and counted in a beta counter for 20 minutes.
The gamma and beta counts were corrected for weight and time to standardize them to counts per ml per minute using a programmable desktop calculator and plotted against time (Figure 1) , the downslopes of the indicator dilution curves having been first plotted on semi-logarithmic paper to eliminate the effect of recirculation. Pulmonary extravascular water content was then calculated (Figure 1 ) and expressed in ml(sq M B.S.A., no correction having been made for the water content of the red cells. 3 H (b) Chest X-rays were obtained using an Hitachi capacitor discharge portable X-ray machine. The X-rays were taken either in a 60° semi-erect position as described previously (Morton and Robertson 1971 , Morton and Ebert 1974 or with the patient supine if his condition did not permit positioning at a 60° angle (Turner et al. 1972 , Luz et al. 1975 . The X-rays were read hy one of us (J. 1\1cc.) who was unaware of the pulmonary extravascular water volumes and rated as showing mild to moderate (1 +) or moderate to severe (2 +) pulmonary oedema.
(c) Colloid Osmotic Pressures (C.O.P.) were estimated from the plasma albumin and globulin levels determined on an Auto-analyser using the technique of Landis and Pappenheimer (1963) and a programmable desktop calculator.
(d) Pulmonary Wedge Pressures (P.W.P.) were determined using Swan-Ganz catheters (Swan et al. ] 970).
RESULTS
The results of the investigations are summarized in Tahle 1 and Figure 2. )(
(X-r~ Rating) FIGURE t.-Individual results for Pulmonary Extravascular \Vater Content compared to X-ray rating. DISCUSSION The 13 P.E.W. volume results agree well with the X-ray ratings of the seriousness of the pulmonary oedema and are in agreement with those published by Milne (1973) for critically ill patients. As the P.E.W. measurement is difficult and time consuming and the portable chest film is a simple, non-invasive, repeatable and relatively inexpensive investigation, the latter is clearly ideal for monitoring pulmonary water content in the critically ill. We have Anaesthesia and Intensive Care, Vol. IV, No. 2, May, 1976 c 
X-RAY RATI NG
F[(;t-RE 3.--:\Ie"n,.; " S.D. for the results of this ,tutly compared with a control series of normal X-ray rating from l\IcCredie (1(167) 0-1 H.ating Comparison F test =;)' ;;6 therefore \\"ekh's Illorlitlcation ')=7 and t test=;l'ii l-:! Eating Comparison F test=3·37 t tcst=3'7:! I t has for some time been our practice to attempt to maintain plasma protein levels in our critically ill patients (J\Iorton and Baker 1974) W7!, have, wc believe, vindicated our approach. In spite of our efforts, however, t\\·o of the patients had colloid oSlllotic pressure levels as low as 1;) mm Hg, in hoth cases there being conditions present (uraemia and bacteroid!'s peritonitis) which are known to cause capillary damage and presumably widespread loss of intravascular albumin.
The presence of pulmonary oedema is still ill the minds of many clinicians svnunonlOUS with a diagnosis of left heart failure.' It is of interest therdore, that all elevated pulmonary wedge pressure was present in only two of the 1:! patients reported here and in both cases thlTC was a long history of severe ischaemic heart disease together \\'ith radiological evidence of left ventricular enlargement. Digitalis is a very potent drug and its dosage is difficult to control in the critically ill. 'Ve helieve it should not be used to treat pulmonary oedema unless there is evidence of a raised wedge pressure. I n our intensive therapy unit this is a relativcl~' uncommon occurrence.
I t is to be noted that the most common cause of pulmonary oedema in the group of patients reported here was an acute exacerbation of chronic bronchitis. This finding has hem reported previously by Turino et al. (1970) and :\IcCredie (1970) and it appears to he due to damage to the pulmonary capillaries in this condition (Robin et al. 1973) . Finally, the capacity of severe sepsis to cause pulmonary oedema by damaging the lung capillaries was again demonstrated (Clowes et al. ] 
974).
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